Multiple capillary isotachophoresis with repetitive hydrodynamic injections for performance improvement of the electromigration preconcentration.
A novel electrokinetic preconcentration technique based on multiple isotachophoresis (M-ITP) realised in a micro-bored capillary to improve sensitivity for capillary electrophoresis with hydrodynamic injection was developed. The M-ITP operation relies on pressure-assisted pushing of a preconcentrated sample plug after the first ITP process back to the injection end of the capillary, followed by a large volume hydrodynamic injection prior to application of the second ITP step. This operational cycle was repeated as many times as desired with very good repeatability of the peak areas and peak heights at each ITP round (RSD less than 8%). Using imidazole and benzoate as models for cationic and anionic analytes, important insights into the mechanism of this electrokinetic preconcentration process with and without the presence of the electro-osmotic flow (EOF) at acidic and basic conditions were provided. Stacking of the benzoate ion, selected as one model analyte, in the presence of EOF and from a sample plug representing up to 300% of the total capillary length was successfully demonstrated. M-ITP was then demonstrated through the enrichment of the Aβ 1-40 amyloid peptide, considered as one of the biomarkers for biochemical diagnosis of Alzheimer's disease. Quantification of Aβ 1-40 down to 50nM with UV detection was made possible with 6 M-ITP cycles.